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1
HOUSING FOR A SEMICONDUCTOR CHIP
AND SEMICONDUCTOR CHIP WITH A
HOUSING

This patent application is a national phase filing under
section 371 of PCT/EP2012/064724, filed Jul. 26, 2012,
which claims the priority of German patent application 10
2011 109 006.5, filed Jul. 29, 2011, each of which is incor-
porated herein by reference in its entirety.

TECHNICAL FIELD

A housing for a semiconductor chip is specified.

BACKGROUND

A housing can protect a semiconductor chip against dam-
age, for example, against mechanical or chemical external
influences. A semiconductor chip with a housing is further-
more specified. The semiconductor chip is designed, for
example, for measuring pressure. Alternatively, the semicon-
ductor chip can be designed, for example, as an inertial sen-
sor, in particular, for measuring acceleration. Alternatively,
the semiconductor chip can be designed for example as a
magnetic sensor, for example, for measuring rotational
speeds. Alternatively, the semiconductor chip can be
designed, for example, as a combination of two or more
sensor types from a pressure sensor, an inertial sensor or a
magnetic sensor.

SUMMARY OF THE INVENTION

Embodiments of the invention specify a housing for a
semiconductor chip and a semiconductor chip with ahousing,
wherein the housing has improved properties.

A housing for a semiconductor chip is specified, wherein
the housing has an injection-molded body, in which an
accommodating area for accommodating the semiconductor
chip is provided. The injection-molded body has at least one
metallization for making electrical contact with the semicon-
ductor chip.

The injection-molded body thus simultaneously fulfills the
function of a housing for the semiconductor chip and the
function of a circuit carrier for making electrical contact with
the semiconductor chip. The number of components required
for forming a housing and a circuit carrier can be reduced in
this way. Moreover, particularly small manufacturing toler-
ances can be obtained in the case of such a housing.

Preferably, the injection-molded body is designed as a
“molded interconnect device,” MID for short. Preferably, the
injection-molded body comprises at least two different mate-
rial components, wherein one material is metallizable and the
other material is non-metallizable. The metallizations can be
applied to the metallizable material. Both materials are pref-
erably non-conducting materials.

Preferably, the injection-molded body comprises a plastics
material. Particularly preferably, the injection-molded body
comprises a component of a non-metallizable plastic and a
component of a metallizable plastic.

The body is produced in a two-component injection-mold-
ing method, for example. In this case, a main body can be
molded from a first material in a first injection-molding step
and a second material can be applied to the main body in a
second injection-molding step. The metallizations can subse-
quently be applied to the metallizable material, which is
preferably the second material.
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Preferably, the housing is embodied in such a way that a
semiconductor chip arranged in the accommodating area is
surrounded completely by the injection-molded body or is
surrounded by the housing apart from an open side of the
injection-molded body, i.e., in five spatial directions. By way
of'example, the accommodating area is embodied as a depres-
sion in the injection-molded body. The injection-molded
body can have the shape of a parallelepiped that is open on
one side face. The shape of the injection-molded body is
preferably adapted to the respective area of use.

The housing preferably has a base embodied in such a way
that the semiconductor chip can be fixed to it. Preferably, the
base is a part of the injection-molded body. By way of
example, the semiconductor chip can be fixed to the base by
means of an adhesive.

In one embodiment of the housing, the metallization is
arranged at least partly on a surface of the injection-molded
body.

The metallization can be arranged at least partly in the
accommodating area of the housing.

By way of example, the metallization is provided on a base
of the housing in the accommodating area. Preferably, the
metallization is arranged in such a way that a semiconductor
chip can be fixed on the base of the housing and electrically
connected to the metallization. The electrical connection of
the semiconductor chip to the metallization can be produced
by a wiring, for example, which leads from electrical contacts
of the semiconductor chip to the metallization. By way of
example, wires can be soldered to the metallization.

The metallization can be arranged at least partly outside the
accommodating area.

By way of example, the metallization can be arranged on an
outer surface of the housing, for example, on an outer surface
of the base of the housing. Preferably, the metallization
arranged outside the accommodating area serves for exter-
nally making electrical contact with the semiconductor chip.
By way of example, the metallization arranged outside the
accommodating area can have an electrical connection, e.g.,
in the form of a contact pin or a contact pad. By way of
example, contact pins can also be formed by a corresponding
shaping of the injection-molded body and of a metallization.
In this case, there is no need for separate contact pins to be
fixed to the housing.

By way of example, the housing is embodied in such a way
that it can be placed onto a printed circuit board. For the
electrical connection of the semiconductor chip, a metalliza-
tion of the housing can be electrically connected to a conduc-
tor track of the printed circuit board. Preferably, the housing
has a metallization which is arranged on an outer surface of
the housing, and the housing is embodied in such a way that
it can be placed onto the printed circuit board by the side on
which the metallization is arranged. In this case, the metalli-
zations can be electrically connected to the printed circuit
board without additional fitting of connecting wires. By way
of example, a metallization of the housing is soldered to a
conductor track of the printed circuit board.

Particularly preferably, the housing has at least one metal-
lization on a surface of the injection-molded body in the
accommodating area and at least one metallization on an
outer surface of the injection-molded body, wherein the met-
allizations are electrically connected to one another. This
enables electrical contact to be made with the semiconductor
chip externally.

In one embodiment, the metallization leads at least partly
through the injection-molded body.

Preferably, the metallization forms a plated-through hole
of' the injection-molded body, that is to say that it leads com-
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pletely through a wall of the injection-molded body. Such a
plated-through hole produces an electrical connection from
the exterior to the interior of the body and thus enables elec-
trical contact to be made with the semiconductor chip from
outside the housing. A particularly impermeable housing can
be realized in the case of a plated-through hole.

In one embodiment, the injection-molded body has at least
one metallization which is arranged in the accommodating
area. By way of example, said metallization is arranged on an
inner surface of the body. Moreover, the injection-molded
body has at least one metallization which is embodied as
plated-through hole and leads through the injection-molded
body. Moreover, the body has at least one metallization which
is arranged outside the accommodating area. Preferably, said
metallization is arranged on an outer surface of the injection-
molded body. The plated-through hole connects the metalli-
zation in the accommodating area to the metallization outside
the accommodating area.

In a further embodiment, the metallization is provided at
least partly in the accommodating area and leads out of the
accommodating area along a surface of the injection-molded
body.

In this case, the body is preferably free of plated-through
holes. By way of example, the body has an open side, through
which the metallization is led from the accommodating area
to an exterior. In this embodiment, the electrical contact-
making can be produced in a particularly simple manner since
there is no need to produce a plated-through hole.

In one embodiment, the housing has a cover for closing the
accommodating area.

The cover can comprise a plastics material. Preferably, the
cover is fixed to the injection-molded body of the housing. By
way of example, the cover can be fixed to the injection-
molded body by an adhesive or by means of ultrasonic weld-
ing. A connection by means of ultrasonic welding has the
advantage that a particularly impermeable housing can be
realized.

By way of example, in the case of contact-making in which
metallizations are led along the surface ofthe body toward the
outside, the metallization leads through between the cover
and the body. In this case, the housing can be mounted on a
printed circuit board in such a way that the cover of the
housing adjoins the printed circuit board.

Inan alternative embodiment, the housing is free of a cover.
By way of example, a metallization can then lead out of the
interior at an open side of the body.

In one embodiment, the housing has a potting compound
which at least partly fills the accommodating area.

Preferably, the potting compound is embodied in such a
way that the semiconductor chip is completely surrounded by
the potting compound. In this case, completely should be
understood such that the semiconductor chip can be free of
the potting compound in a region in which it is fixed to the
housing. Preferably, the potting compound brings about a
passivation of the semiconductor chip and of connecting
wires of the semiconductor chip.

In one embodiment, the housing has a cover and a potting
compound. The potting compound for example fills the
accommodating area of the housing completely, i.e., as far as
the cover of the housing. The accommodating area of the
housing can be sealed particularly well in this way. Alterna-
tively, the potting compound can fill the accommodating area
of the housing only partly. By way of example, the potting
compound leaves free a clearance to the cover.

In one embodiment, the housing is free of a cover. In this
embodiment, the semiconductor chip can be protected solely
by the potting compound.
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Preferably, the housing is embodied in such a way that the
accommodating area is hermetically impermeably sealed.

For a hermetically impermeable closure, a cover of the
housing is preferably connected to the housing body particu-
larly impermeably. By way of example, the cover is fixed to
the housing by means of ultrasonic welding. Furthermore, a
particularly good sealing of the housing can be achieved by a
metallization embodied as plated-through hole.

In one embodiment, the housing has an opening. By way of
example, the opening leads into the accommodating area. By
way of example, the opening can be embodied as a feed line
for a medium, in particular a fluid medium or a gaseous
medium. By way of example, the opening can serve for pres-
sure equalization, in particular between the accommodating
area and the environment. In particular, the opening can serve
for ventilating the accommodating area. Alternatively, the
opening can serve for filling the accommodating area with a
medium, for example, an oil. This can serve for protecting the
sensor. By way of example, the sensor can be protected
against dust or other dirt particles by the oil.

The opening can lead into the accommodating area at one
side of the housing, and one or a plurality of metallizations
can lead out of the accommodating area at another side. By
way of example, the metallizations can lead out of the accom-
modating area at an opposite side relative to the opening. By
way of example, the opening can be arranged in a cover and
one or a plurality of metallizations can be arranged on orin a
housing base. In particular, the metallizations can lead
through the housing base. Alternatively, the opening can be
arranged in a housing base, and one or a plurality of metalli-
zations can lead out of the accommodating area at a side at
which a cover is arranged. In particular, one or a plurality of
metallizations can run along the housing wall. In particular,
one or a plurality of metallizations can lead along the housing
wall toward the outside.

Furthermore, the opening can be closed with a membrane.
In particular, the opening can be closed with a semi-perme-
able membrane. By way of example, the membrane can be
embodied as gas-permeable and fluid-tight. Alternatively or
additionally, the membrane can be permeable in one direction
and not in another direction. By way of example, a ventilation
of'the accommodating area can take place by this means. By
way of example, the membrane can be embodied as perme-
able in such a way that no excess pressure arises in the
accommodating area.

Furthermore, a valve can be arranged at the opening. By
way of example, the valve can allow passage for a fluid
medium or a gaseous medium only in one direction. Alterna-
tively or additionally, the valve can regulate a flow rate of the
medium. By way of example, exchange of a gaseous or liquid
medium can take place in an opened state of the valve. By way
of example, the accommodating area can be impermeably
sealed in a closed state of the valve.

A semiconductor chip with a housing is furthermore speci-
fied. The housing can have all the above-described functional
and structural features of a housing. The housing has an
injection-molded body with an accommodating area, wherein
the semiconductor chip is arranged in the accommodating
area.

Preferably, the semiconductor chip is fixed to a base of the
injection-molded body. The semiconductor chip and the asso-
ciated housing can be designed for measuring a pressure.
Alternatively, the semiconductor chip can be designed for
measuring an acceleration. Alternatively, the semiconductor
chip can be designed for measuring a rotational speed. By
way of example, the semiconductor chip can be designed as a
magnetic sensor. In this case, the housing can be adapted to
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the respective function of the semiconductor chip. Preferably,
the at least one metallization runs on the injection-molded
body on an area on which the semiconductor chip is arranged.
Alternatively, the at least one metallization leads through the
area on which the semiconductor chip is arranged. By way of
example, the injection-molded body is designed as an MID.

By way of example, the semiconductor chip with its hous-
ing is designed for measuring an absolute pressure. In a
further embodiment, the semiconductor chip and the housing
can be designed for measuring a relative pressure. The hous-
ing has a connection region, for example, through which leads
a feed line for a fluid medium. The feed line preferably leads
toward a pressure-sensitive region of the semiconductor chip,
such that the pressure of the fluid medium is measurable by
means of the semiconductor chip. By way of example, a
membrane or a valve is arranged at the feed line.

BRIEF DESCRIPTION OF THE DRAWINGS

The subjects described here are explained in greater detail
below on the basis of schematic exemplary embodiments
which are not true to scale. In the figures:

FIG. 1 shows a sectional view of a first embodiment of a
housing;

FIG. 2 shows a plan view from outside on the base of the
housing from FIG. 1;

FIG. 3 shows a sectional view of a second embodiment of
a housing;

FIG. 4 shows a sectional view of a third embodiment of a
housing;

FIG. 5 shows a plan view from outside on the cover of the
housing from FIG. 4; and

FIG. 6 shows a sectional view of a fourth embodiment of
the housing.

In the following figures, identical reference signs refer to
functionally or structurally corresponding parts of the difter-
ent embodiments.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

FIG. 1 shows a housing 1 for a semiconductor chip 2. The
semiconductor chip is arranged in an accommodating area 3
of the housing 1.

The housing 1 has an injection-molded body 4, which is
produced from a plastics material in an injection-molding
method. The injection-molded body 4 has metallizations 6, 7,
11, 12, 14, 15 for making contact with the semiconductor
chip.

The injection-molded body 4 thus has both the function of
a housing for the semiconductor chip 2 and the function of a
circuit carrier and is designed as an MID.

The semiconductor chip 2 is fixed to the base 19 of the
injection-molded body 4, for example, by means of an adhe-
sive 5.

The housing has inner metallizations 6, 7, which are pro-
vided on a surface 8 of the injection-molded body 4 in the
accommodating area 3 of the housing 1. The housing has
further inner metallizations, which are concealed by the inner
metallizations in FIG. 1 and, therefore, cannot be seen here.
The inner metallizations 6, 7 are electrically connected to the
semiconductor chip 2 via connecting wires 9, 10.

The housing 1 has further metallizations, embodied as
plated-through holes 11, 12. The plated-through holes 11, 12
are electrically connected to a respective inner metallization
6, 7 and lead through the injection-molded body 4. The
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plated-through holes 11, 12 thus produce an electrical con-
nection of the inner metallization 6, 7 to an outer side 13 of'the
housing 1.

Outer metallizations 14, 15 are provided on the outer side
13 of the housing and are in direct electrical contact with the
plated-through holes 11, 12. The outer metallizations 14, 15
are arranged on an outer surface 16 of the housing 1. This
enables electrical contact to be made with the semiconductor
chip 2 externally. The housing 1 can be placed onto a printed
circuit board (not shown here) and electrically connected
thereto. In particular, it can be placed onto the printed circuit
board in such a way that the outer metallizations 14, 15 bear
on the printed circuit board.

In order to produce the plated-through holes 11, 12,
feedthroughs are formed in the body 4 preferably as early as
in the injection-molding method in which the injection-
molded body 4 is produced. In this case, the material of the
body 4 through which the feedthroughs are led is preferably a
metallizable plastic. Afterward, the feedthroughs are filled
with a metallic material, such that the inner metallizations 6,
7 are formed.

In order to produce the inner metallizations 6, 7 and the
outer metallizations 14, 15, preferably, after the injection
molding of the injection-molded body 4, a metallic material is
applied to an inner surface 8 and an outer surface 16 of the
body 4. In this case, the regions of the surfaces 8, 16 of the
body 4 at which the inner metallizations 6, 7 and the outer
metallizations 14, 15 are formed are preferably composed of
a metallizable plastic. An arrangement of the metallizations,
in particular a conductor track structure, can thus be defined
by the arrangement of the metallizable plastic.

Preferably, the injection-molded body 4 comprises a met-
allizable plastic at the locations to which a metallization is
intended to be applied, and a non-metallizable plastic at the
locations which are intended to be free of a metallization. By
way of example, such a body 4 is produced in a two-compo-
nent injection-molding method.

The accommodating area 3 of the housing 1 is filled with a
potting compound 17. A passivation of the semiconductor
chip 2 can be produced in this way. By way of example, the
potting compound comprises a soft gel.

The housing 1 has a cover 18, which seals the accommo-
dating area 3 toward the outside. The cover 18 is fixed to the
injection-molded body 4.

By way of example, the cover 4 is formed from a plastics
material. The cover 4 can be fixed to the injection-molded
body 4 by means of adhesive bonding or ultrasonic welding.
A connection by means of ultrasonic welding has the advan-
tage that a particularly impermeable housing 1 can be realized
in this way. Preferably, the housing 1 is hermetically imper-
meably sealed.

FIG. 2 shows a plan view from outside on the base 19 of the
housing 1, on which the outer metallizations 14, 15 are
applied. The outer metallizations 14, 15 have connection pads
20 for making electrical contact with the semiconductor chip.
The connection pads 20 can be soldered, for example, to a
conductor track structure of a printed circuit board. Eight
outer metallizations 14, 15 and eight connection pads 20 are
depicted in the figure.

FIG. 3 shows a second embodiment of a housing 1, in
which second embodiment the electrical contact-making of
the semiconductor chip 2 is embodied as in the first embodi-
ment in accordance with FIG. 1. The semiconductor chip 2
and the associated housing 1 are designed, for example, for
measuring an absolute pressure. Alternatively, the semicon-
ductor chip 2 can be designed for measuring acceleration or
for measuring rotational speed. By way of example, the semi-
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conductor chip 2 can be designed as a magnetic sensor. The
housing 1 can be adapted to the respective functionality.

The housing 1 has an opening 31 leading into the accom-
modating area 3. By way of example, the cover 18 has an
opening 31. By way of example, the opening 31 is embodied
as a connection region 21, through which leads a feed line 22,
for example, for a fluid medium whose pressure is intended to
be determined. By way of example, the feed line 22 is filled
with air. Alternatively, ventilation of the accommodating area
3 can take place via the opening 31. In particular, pressure
equalization with the environment can take place. In one
embodiment, the opening 31 can be provided with a mem-
brane or a valve. By way of example, the membrane can be
embodied as semi-permeable.

The accommodating area 3 of the housing 1 is partly filled
with a potting compound 17. The potting compound 17 does
not fill the accommodating area 3 as far as the cover 18. A
clearance 23 is provided between the underside of the cover
18 and the potting compound 17. The clearance 23 is filled
with air, for example. Alternatively, the potting compound 17
can completely fill the accommodating area 3 of the housing
1. This enables particularly good sealing and passivation of
the semiconductor chip 2.

The base 19 of the housing is embodied in the same way as
the base 19—shown in FIG. 2—of the housing from FIG. 1.

FIG. 4 shows a third variant of a housing 1 for a semicon-
ductor chip 2. In this embodiment, the electrical contact-
making of the semiconductor chip 2 is obtained by means of
metallizations 24, 25, which are arranged at a surface 26 of
the injection-molded body 4 and lead along the surface 26
from the accommodating area 3 to an outer side 13 of the
body. The electrical contact-making is thus free of plated-
through holes leading through the injection-molded body 4.

The metallizations 24, 25 lead out of the accommodating
area 3 on that side of the housing 1 on which the cover 18 of
the housing 1 is arranged. Consequently, in this embodiment,
the outer electrical connection of the semiconductor chip 2 is
provided on the other side relative to the accommodating area
3 of the housing 1 in comparison with the embodiment in
accordance with FIGS. 1 and 3.

The injection-molded body 4 of the housing 1 is embodied
in a stepped fashion at the side at which the cover 18 is
arranged, thus forming an accommodating region 28 for the
cover 18. The cover 18 of the housing 1 is fixed to the injec-
tion-molded body 4 by an adhesive 27 in the accommodating
region 28. The accommodating region 28 ensures a particu-
larly good positioning of the cover 18 relative to the body 4
and particularly good sealing of the accommodating area 3.

FIG. 5 shows a plan view from outside on the cover 18 of
the housing 1. The injection-molded body 4 is embodied in
such a way that connection pins 29, 30 are formed from parts
of'the body 4 that are provided with metallizations 24, 25. The
housing 1 can be placed onto a printed circuit board, such that
the connection pins 29, 30 adjoin the printed circuit board and
can be electrically contact-connected to conductor tracks of
the printed circuit board. Consequently, in the case of such
mounting, the cover 18 of the housing 1 adjoins the printed
circuit board, while the base 19 faces away from the printed
circuit board.

FIG. 6 shows a fourth embodiment of a housing 1 for a
semiconductor chip 2. The semiconductor chip 2 and the
housing 1 are designed, for example, for a measurement of a
relative pressure, that is to say as a relative pressure sensor. In
this case, the pressure of a fluid medium, e.g., air, which is led
in the feed line to a pressure-sensitive region of the semicon-
ductor chip 2, relative to the ambient pressure of the semi-
conductor chip 2 is determined. The potting compound is
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embodied in such a way that an ambient pressure can be
transmitted to the semiconductor chip 2. Alternatively, the
semiconductor chip 2 and the housing 1 are designed for
measuring acceleration, in particular as an inertial sensor, or
for measuring rotational speed, in particular as a magnetic
sensor.

The housing 1 has, on the opposite side relative to the cover
18, a connection region 21 with a feed line 22 for feeding a
fluid medium onto the semiconductor chip 2. The semicon-
ductor chip 2 is fixed to the housing 1 below the feed line 22
by means of an adhesive 5. In this embodiment, a membrane
or a valve 32 is arranged at the feed line 22.

By way of example, a part of the injection-molded body 4
orthe cover 18 can be provided with one or a plurality ofholes
through which the ambient pressure of the housing is trans-
mitted to a pressure-sensitive region of the semiconductor
chip 2. In this case, it is possible to determine a pressure of a
fluid medium led in the feed line 22 relative to the ambient
pressure of the housing 1.

The electrical contact-making of the semiconductor chip 2
is embodied like the electrical contact-making of the embodi-
ment in accordance with FIGS. 4 and 5.

The invention claimed is:

1. A housing for a semiconductor chip, the housing com-
prising:

an injection-molded body, in which an accommodating

area for accommodating the semiconductor chip is pro-
vided, wherein the injection-molded body has a metal-
lization configured to make electrical contact with the
semiconductor chip; and

an opening leading into the accommodating area, wherein

the opening is closed by a membrane or a valve.

2. The housing according to claim 1, wherein the metalli-
zation is arranged at least partly on a surface of the injection-
molded body.

3. The housing according to claim 1, wherein the metalli-
zation is arranged at least partly in the accommodating area.

4. The housing according to claim 1, wherein the metalli-
zation leads at least partly through the injection-molded body.

5. The housing according to claim 1, wherein the metalli-
zation is arranged at least partly outside the accommodating
area.

6. The housing according to claim 1, wherein the injection-
molded body has a metallization arranged in the accommo-
dating area, has a metallization embodied as plated-through
hole leading through the injection-molded body, and has a
metallization arranged outside the accommodating area,
wherein the plated-through hole electrically connects the
metallization in the accommodating area to the metallization
outside the accommodating area.

7. The housing according to claim 1, wherein the metalli-
zation is provided at least partly in the accommodating area
and leads out of the accommodating area along a surface of
the injection-molded body.

8. The housing according to claim 1, further comprising a
cover configured to close the accommodating area.

9. The housing according to claim 1, wherein the metalli-
zation leads out of the accommodating area, wherein the
opening leads into the accommodating area at one side of the
housing, and wherein the metallization leads out of the
accommodating area at another side.

10. A semiconductor chip with a housing according to
claim 1, wherein the semiconductor chip is arranged in the
accommodating area of the housing.

11. The housing according to claim 1, further comprising a
cover, wherein the cover is located opposite to a connection
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region, and wherein the connection region comprises a feed
line configured to feed a fluid medium onto the semiconduc-
tor chip.

12. The housing according to claim 1, wherein the injec-
tion-molded body is designed as an molded interconnect
device (MID).

13. The housing according to claim 8, wherein the accom-
modating area is hermetically impermeably sealed.

14. The housing according to claim 9, further comprising a
cover that closes the accommodating area, wherein the open-
ing is arranged in the cover, and the metallization is arranged
at a base of the housing.

15. The housing according to claim 9, further comprising a
cover that closes the accommodating area, wherein the open-
ing is arranged in a base of the housing and the metallization
is arranged at a side at which the cover is arranged.

16. The semiconductor chip according to claim 10,
wherein the semiconductor chip is configured to measure a
pressure.

17. A device comprising:

a semiconductor chip;

an injection-molded body, in which an accommodating

area for accommodating the semiconductor chip is pro-
vided, wherein the injection-molded body has a metal-
lization configured to make electrical contact with the
semiconductor chip; and
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an opening leading into the accommodating area, wherein
the opening is closed by a membrane or a valve.

18. A device comprising:

an injection-molded body having an accommodating area;

a semiconductor chip attached to the accommodating area
of the injection-molded body;

a metallization physically attached to the injection-molded
body and electrically coupled to the semiconductor chip;

an adhesive attaching the semiconductor chip to the
accommodating area; and

a cover closing the accommodating area to hermetically
seal the semiconductor chip within the injection-molded
body; and

an opening leading into the accommodating area, wherein
the opening is closed by a membrane or a valve.

19. The device according to claim 18, wherein the device is

configured to measure pressure.

20. The device according to claim 18, wherein the metal-
lization comprises a first region within the accommodating
area, a second region extending through the injection-molded
body and a third region at an outer surface of the injection-
molded body.



